Pharmacology of platelet activation-inhibitory drugs.
The role of blood platelets in the pathogenesis of atherosclerosis, thrombosis, thromboembolism and stroke (hemorrhagic/thrombotic) is well established. In view of this recognized role played by platelets in the complications associated with coronary artery disease and cerebrovascular disease, there is considerable interest in the pharmacology of platelet activation inhibitory drugs. These drugs exert their effect by blocking several different activation signalling mechanisms. Some of the known compounds that modulate platelet function include: inhibitors of arachidonic acid metabolism (nonsteroidal anti-inflammatory drugs and thromboxane synthetase inhibitors), drugs that alter membrane phospholipid composition (omega 3 fatty acids), stimulators of adenylyl cyclase and guanylyl cyclase (PGE1, PGI2, PGD2/ERRF [nitric oxide], nitroglycerin, nitroprusside), phosphodiesterase inhibitors (dipyridamole and methylxanthines) and calcium antagonists (verapamil, nifedipine, diltiazem). Current research on the pharmacology of platelet activation inhibitory drugs is focused on the development of specific receptor antagonists (antibodies, peptides, receptor antagonists). Since platelets have multiple mechanisms for achieving activation, and the process of thrombosis involves multicellular modulation of platelet activity, it will be rather difficult to develop a compound that is capable of causing complete inhibition of activation mechanisms. Therefore, future research will be devoted to development of designer drugs that will be used for preventing discrete platelet responses. This approach may be useful as total inhibition of platelet activation, although it may prevent thrombotic events, may possibly precipitate hemorrhagic conditions. A better understanding of cell signalling pathways and the mechanisms involved in the pathogenesis of cardiovascular cerebrovascular disease will facilitate the development of efficient antiplatelet drugs.